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METHOD OF TEST FOR TRANSVERSE SHEAR STRENGTH
CONFINED,  SINGLE PLANE OR DOUBLE PLANE

1 .  S c o p e

1 . 1  T h i s  m e t h o d  o f  t e s t  c o v e r s  t h e
p r o c e d u r e  f o r  t e s t i n g  s p e c i m e n s  f o r
t r a n s v e r s e  s h e a r  s t r e n g t h ,  c o n f i n e d ,
u s i n g  a  s i n g l e  s h e a r  p l a n e ,  o r  u s i n g  a
d o u b l e  s h e a r  p l a n e .

2 .  A p p a r a t u s

2 . 1  T e s t i n g  M a c h i n e . -  T h e  t e s t i n g
m a c h i n e  s h a l l  c o n f o r m t o  t h e  r e q u i r e -
m e n t s  o f  C R D - C  1 4 .

2 . 2  S h e a r  D e v i c e . -  T h e  s h e a r  d e -
v ice  sha l l  inc lude  a  tes t  f rame in  which
t h e  s p e c i m e n  i s  p l a c e d  f o r  l o a d i n g  a n d
s tee l  b locks  to  hold  the  specimen in  the
f r a m e . One such device which has
b e e n  u s e d  i s  s h o w n  i n  F i g .  1 .  T h e  t e s t
f r a m e  c o n s i s t s  o f  t w o  p i e c e s  o f  8 -  b y
3 - 1 / 2 - i n .  ( 2 0 3 -  b y  8 9 - m m )  s t e e l  c h a n -
n e l  3 0  i n .  ( 7 6 2  m m )  l o n g ,  a n d  t w o
p i e c e s  o f  8 - b y  3 - 1 / 2 - i n .  ( 2 0 3 -  b y  8 9 -
m m )  s t e e l  c h a n n e l  1 5  i n .  ( 3 8 1  m m )
l o n g  b o l t e d  t o g e t h e r  w i t h  t h e  b a c k s  o f
a l l  c h a n n e l s  t u r n e d  t o  t h e  i n s i d e  s o  a s
t o  f o r m  a  r e c t a n g l e  3 0  i n .  ( 7 6 2  m m )
l o n g ,  8  i n .  ( 2 0 3  m m )  w i d e ,  a n d  8  i n .
( 2 0 3  m m )  d e e p  ( N o t e ) .  T h r e e  m a t c h -
m a r k e d  s t e e l  b l o c k s ,  8  i n .  ( 2 0 3  m m )
square  and  4  in .  (102  mm) th ick  wi th  a
6 - 3 / 4 - i n . ( 1 7 1 - m m ) - d i a m e t e r  h o l e
n o r m a l  t o  t h e  8 - i n .  ( 2 0 3 - m m )  s q u a r e
f a c e ,  a r e  p r o v i d e d  t o  f i t  i n t o  t h e  8 -  b y
3 0 - i n .  ( 2 0 3 -  b y  7 6 2 - m m )  r e c t a n g u l a r
o p e n i n g  a s  s h o w n  i n  F i g .  1 .  S t a t i o n a r y
b l o c k s  1  a n d  3  a r e  p r e p a r e d  s o  t h a t
t h e y  c a n  b e  h e l d  i n  p l a c e  b y  f o u r  1 / 2 -
b y  1 - i n .  ( 1 3 -  b y  2 5 - m m )  c a p  s c r e w s  i n
e a c h  s i d e .  T h e  m o v a b l e  l o a d i n g  b l o c k
(block 2) is placed between the two sta-
t i o n a r y  b l o c k s  a s  s h o w n  i n  F i g .  1 .  T h e
c e n t e r s  o f  t h e  6 - 3 / 4 - i n .  ( 1 7 1 - m m )
h o l e s  i n  t h e  t h r e e  b l o c k s  a r e  e c c e n -
t r ic  so  tha t  when the  b locks  a re  assem-
b l e d  a r o u n d  a  s p e c i m e n  t h e  s t a t i o n a r y
b l o c k  o r  b l o c k s  w i l l  b e  o f f s e t  f r o m  t h e
m o v a b l e  l o a d i n g  b l o c k .

Note 1.- The dimensions of the frame were selected to
allow for the insertion of the 9-in. (229-mm) long spaces
marked  A and  A 1 (Fig. 1) of jacks that may be employed
to  p rov ide  ax ia l  l oad  on  the  spec imen  dur ing  t e s t  fo r
t r ansve r se  shea r  s t r eng th .  When  ax ia l  l oad  i s  u sed ,  i t
will be transmitted to the ends of the specimens through
bea r ing  p l a t e s  and  sphe r i ca l  s ea t s .

No te  2 . -  I n  o rde r  t o  i n su re  t ha t  t he  movab le  b lock
does  no t  b ind  aga ins t  t he  two  s t a t iona ry  b locks  du r ing
the test, it  may be necessary to utilize ball bearings to
maintain the gap.
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2 . 3  S h i m  S t o c k . - S h e e t  m e t a l  s h i m
s t o c k  a p p r o x i m a t e l y  1 / 3 2  i n .  ( 1  m m )
t h i c k  s h a l l  b e  p r o v i d e d .

3 .  T e s t  S p e c i m e n s

3 . 1  T h e  t e s t  s p e c i m e n s  s h a l l  b e
c y l i n d e r s  6  i n .  ( 1 5 2  m m )  i n  d i a m e t e r
and  12  in .  (305  mm)  in  l eng th .

4 .  P r o c e d u r e

4 . 1  S i n g l e - P l a n e  S h e a r  S t r e n g t h
T e s t . - A l l  b l o c k s  s h a l l  b e  r e m o v e d
f r o m  t h e  t e s t  f r a m e  a n d  s t a t i o n a r y
block  1  sha l l  be  p laced  on  a  l eve l  sur -
f a c e  w i t h  t h e  8 - i n .  ( 2 0 3 - m m )  s q u a r e
s u r f a c e  p a r a l l e l  t o  t h e  s u r f a c e  o n
which  the  b lock  i s  p laced .  A tes t  spec i -
men,  s tanding  on  end,  sha l l  be  centered
in  the  hole  of  th i s  b lock  and  p laced  so
t h a t  t h e  l o n g i t u d i n a l  a x i s  o f  t h e  c y l i n -
d e r  i s  n o r m a l  t o  t h e  8 - i n .  ( 2 0 3 - m m )
s q u a r e  s u r f a c e  o f  t h e  b l o c k .  T h e  v o i d
b e t w e e n  t h e  c y l i n d e r  a n d  t h e  s i d e s  o f
t h e  h o l e  s h a l l  b e  f i l l e d  w i t h  h i g h -
s t r e n g t h  g y p s u m  p l a s t e r . A f t e r  t h e
p l a s t e r  h a s  s e t , s t a t i o n a r y  b l o c k  1
shal l  be  fas tened  in  the  f rame by  means
o f  t h e  f o u r  c a p  s c r e w s  o n  e a c h  s i d e .
The  b lock  sha l l  be  p laced  in  the  f rame
s o  t h a t  t h e  m a r k  ( 1 )  o n  t h e  b l o c k  a n d
the  mark  (1 )  on  the  f rame a re  ad jacen t .
T h e  f r a m e  s h a l l  t h e n  b e  p l a c e d  i n  a
v e r t i c a l  p o s i t i o n  s o  t h a t  t h e  p r o t r u d i n g
l e n g t h  o f  t h e  t e s t  s p e c i m e n  i s  o n  t h e
u p p e r  s i d e  o f  t h e  b l o c k  i n  w h i c h  i t  i s
e m p l a c e d .  S h i m  s t o c k  s h a l l  b e  p l a c e d
o n  t h e  u p p e r  s u r f a c e  o f  t h i s  b l o c k  i n
order  to  prevent  bonding of  the  p las ter
b e t w e e n  b l o c k s .  T h e  m o v a b l e  l o a d i n g
block  (b lock  2)  sha l l  then  be  p laced  on
t h e  s h i m  s t o c k  s o  t h a t  t h e  m a r k  ( 2 )  o n
t h e  b l o c k  a n d  t h e  m a r k  ( 2 )  o n  t h e  t e s t
f r a m e  a r e  a d j a c e n t .  T h e  v o i d  b e t w e e n
t h e  t e s t  s p e c i m e n  a n d  t h e  s i d e s  o f  t h e
h o l e  i n  t h i s  b l o c k  s h a l l  b e  f i l l e d  w i t h
p l a s t e r  w h i c h  s h a l l  b e  a l l o w e d  t o  s e t .

4 . 2  D o u b l e - P l a n e  S h e a r  S t r e n g t h
T e s t . - T h e  p r o c e d u r e  d e s c r i b e d  i n
S e c t i o n  4 . 1  s h a l l  b e  f o l l o w e d .  U p o n
c o m p l e t i o n  o f  t h e s e  o p e r a t i o n s ,  t h e
f o l l o w i n g  a d d i t i o n a l  s t e p s  s h a l l  b e
t a k e n . S h i m  s t o c k  s h a l l  b e  p l a c e d  o n
t h e  u p p e r  s u r f a c e  o f  t h e  m o v a b l e
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F i g .  1 . P l a n  a n d  s e c t i o n  v i e w s ,  s c h e m a t i c ,  o f  s h e a r  d e v i c e  f o r  d e t e r m i n i n g
s h e a r  s t r e n g t h ,  c o n f i n e d ,  s i n g l e  p l a n e  o r  d o u b l e  p l a n e

loading  b lock .  S ta t ionary  b lock  3  sha l l
t h e n  b e  p l a c e d  o n  t h e  s h i m  s t o c k  a n d
f a s t e n e d  i n t o  p o s i t i o n  b y  m e a n s  o f  t h e
four  cap screws on each s ide . The  vo id
b e t w e e n  t h e  s p e c i m e n  a n d  t h e  s i d e s  o f
the hole in this block shall be filled with
p l a s t e r  w h i c h  s h a l l  b e  a l l o w e d  t o  s e t .

4 . 3  T e s t i n g . - F o r  e i t h e r  s i n g l e -
o r  d o u b l e - p l a n e  t e s t i n g ,  t h e  a s s e m -
b l e d  t e s t  f r a m e  a n d  b l o c k s  s h a l l  b e
p l a c e d  i n  t h e  t e s t i n g  m a c h i n e  w i t h  t h e
p r o j e c t i n g  e n d  o f  t h e  m o v a b l e  l o a d i n g
b l o c k  c e n t e r e d  u n d e r  t h e  s p h e r i c a l
h e a d  o f  t h e  t e s t i n g  m a c h i n e .  T h e  h e a d
o f  t h e  t e s t i n g  m a c h i n e  s h a l l  t h e n  b e

l o w e r e d  u n t i l  i t  i s  i n  c o n t a c t  w i t h  t h e
l o a d i n g  b l o c k . T h e  l o a d  s h a l l  b e  a p -
p l i e d  c o n t i n u o u s l y  a n d  w i t h o u t  s h o c k
a t  a  r a t e  o f  4250  lb  (18 .9  KN)  pe r  min
f o r  s i n g l e - p l a n e , and at a rate of
8500  lb  (37 .8  KN)  pe r  min  fo r  doub le -
p l a n e  t e s t i n g  u n t i l  t h e  s p e c i m e n  f a i l s .
T h e  i n d i c a t e d  l o a d  a t  f a i l u r e  s h a l l  b e
r e c o r d e d .

5 .  C a l c u l a t i o n s

5 . 1  T h e  s h e a r  s t r e n g t h  o f  t h e  s p e c -
i m e n  s h a l l  b e  c a l c u l a t e d  b y  d i v i d i n g
t h e  m a x i m u m  l o a d  b y  t h e  v e r t i c a l
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c r o s s - s e c t i o n a l  a r e a  o f  t h e  s p e c i m e n , l o a d  a p p l i e d  t o  t h e  s p e c i m e n  d u r i n g
n o r m a l  t o  t h e  l o a d i n g  f a c e ,  f o r  t h e t h e  s h e a r  s t r e n g t h  t e s t  s h a l l  b e
s i n g l e - p l a n e  t e s t ,  a n d  b y  d i v i d i n g r e p o r t e d .
t h i s  l o a d  b y  t w i c e  t h e  v e r t i c a l  c r o s s -
s e c t i o n a l  a r e a  o f  t h e  s p e c i m e n  f o r Note.- Since, in this test,  the effects of a combina-

t h e  d o u b l e - p l a n e  t e s t ,  a n d  s h a l l  b e tion of stresses are being measured, the value obtained
should not be regarded as the true shear strength of the

e x p r e s s e d  t o  t h e  n e a r e s t  5  p s i  ( 3 4    s p e c i m e n .   

K P a )  ( N o t e ) . T h e  n a t u r e  o f  a n y  a x i a l
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